Bone marrow-derived mast cell differentiation is strongly reduced in histidine decarboxylase knockout, histamine-free mice.
Mast cells are differentiated in vitro from bone marrow precursors. In this study the development of bone marrow-derived mast cells was examined from histidine decarboxylase deficient (HDC-/-) and wild-type mice in the presence of IL-3. The number of non-adherent, tryptase- and c-kit-positive mast cells in bone marrow-derived cultures of HDC(-/-) mice was decreased compared to that of wild-type (HDC+/+) animals, but within the tryptase- and c-kit-positive cells there was no difference in the expression intensity of both markers between the two groups. Furthermore, less serine proteases mMCP5, mMCP6 and FcepsilonRIalpha mRNA were detected in bone marrow-derived cell cultures originating from HDC-/- mice. Antigen-provoked degranulation through high-affinity FcepsilonI receptor was also lower in HDC-/- mice. The colony assays in semisolid medium yielded a significantly lower ratio of mixed colonies and higher proportion of macrophage colonies from HDC-/- mice-derived bone marrow compared to the wild-type. In the course of the differentiation of HDC-/- --derived mast cells exogenously added histamine is unable to substitute the endogenously missing histamine. Concordantly, alpha-fluoromethyl-histamine, the specific inhibitor of HDC, revealed only a marginal inhibition on the differentiation of tryptase-positive mast cells from wild-type mice. These findings suggest that the effect of histamine on the IL-3-dependent development of bone marrow-derived mast cell differentiation during the early period is crucial and irreplaceable.